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I INTRODUCTION

A, Background Information

The Green River Valley Water District (GRVWD) was created in 1959 under the
provisions of Chapter 74 of the Kentucky Revised Statutes. Initially, the GRVWD was
formed to service substantial areas of Hart County. In 1960, the County Court of Barren
County granted permission to the GRVWD to annex areas of Barren County into
GRVWD'’s service area. Subsequent to those events, GRVWD has annexed areas of
Green County, Larue County and Metcalfe County into its service area. Map No. 1

enclosed in the appendix of this Report indicates the present service area or
boundaries of the GRVWD.

Under KRS 74.120(2), GRVWD is granted authorization to contract for water service to
municipalities and other water districts. Under this provision of law, GRVWD provides
water service to the cities of Munfordville and Bonnieville, which each operate their own
water systems and purchase wholesale water from the GRVWD for resale. GRVWD
also provides water services to the cities of Cave City and Horse Cave, which each own
their own water systems and purchase water for resale. However, these two cities
contract with GRVWD to operate their water systems.

Other smaller municipal entities within the service area of GRVWD do not own or
operate a water system and, therefore, are within the service area of the GRVWD.
These other smaller municipal entities and remaining rural areas of GRVWD's service
area depend on GRVWD for water service. in addition to serving the water needs
within GRVWD's boundaries, GRVWD also sells water to Larue County Water District
No. 1 and Green —Taylorr\Nater District.

The catalysts for the formation of the GRVWD was perennial shortage of water and
often poor quality of water afforded by wells used for both public and private water
sources. For the most part, the geology within the GRVWD service area is Karst having
numerous sink holes. Because of this geology setting, ground water supplies from wells
are unreliable relative to a source of dependable quantity and quality of water.

The GRVWD operates under the regulations of the Kentucky Public Service
Commission (PSC). Of the many regulations imposed by the PSC, one of the more
important is that PSC must approve all rate increases for water service.
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Management of GRVWD is vested, by law, in five (5) commissioners, three (3) from
Hart County and two (2) from Barren County. Each commissioner is appointed by the
respective county judge executive of the county in which the commissioner resides.
Also, the Cities of Horse Cave and Cave City have water boards that, in addition to
their responsibilities to their cities, serve an advisory role to the GRVWD Board.

The GRVWD received a grant of $350,000 from the US Environmental Protection
Agency for additions and improvements to the GRVWD's water system. This grant,
which is to be administrated by the Kentucky Division of Water, was authorized by a
1998 Special Appropriation to the US Environmental Protection Agency. To qualify for
this grant, the GRVWD was required to complete certain planning requirements
consistent with the provisions of 401 KAR 5:006.

Subsequent to obtaining the EPA grant, GRVWD also obtained a grant and loan from
the USDA — Rural Development for construction of water additions and improvements

recommended in the regional plan, which was developed in compliance with 401 KAR
5.006.

For this Report, portions of that completed and approved Regional Facility Plan is

included for information purposes. Included is a listing of some of the information
contained herein.

1) Map showing the planning area (Appendix);

2) A description of the existing regional facilities (Section lll);

3) A description of the planning area characteristics (Section 1lI);

4) A discussion of the need for the project (Sections V and VI);

5) A discussion of the current and projected population in the planning area

including existing population in the current service area, twenty (20) year
projected population, and existing population without public water service

(Section |V);

5)] An evaluation of alternatives, including a “no action” plan (Section [); 7

7) intended sources of funding shall be addressed along with estimated user fees
(Sections | and [X); and

8) In addition to the cost for the current project(s) being proposed, cost estimates

shall be given for the entire 20 year planning period (Section |).

B. Other Applicable Studies

In 1995, the Barren River Area Development District (BRADD} completed separate
documents entited Water Supply Plan for the three (3) counties (Hart, Barren and
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Metcalfe Counties) that are served, in part, by the GRVWD. In addition, similar plans
were prepared by the Lincoln Trail Area Development District (LTADD) for Larue
County and by Lake Cumberland Area Development District (LCADD) for Green
County. The stated goals and objectives of those water supply plans are as follows:

. Meet the requirements of 401 KAR 4:220:

. Provide cities, counties, special districts and other public water suppliers with a
twenty year forecast of water consumption and water supply requirements;

. Provide a locally accessible base of demographic, geographic and hydrologic
information and projections to guide water system expansion and renovation;

. Provide up-to-date and locally accessible, water supply, water distribution and

water storage information and mapping services;

’ Provide information on potential water supply contamination sources and a
basis for water supply contamination response planning;

Provide a basis for specific recommendations for water system expansion,
renovation and, if appropriate, consolidation:

Provide water source adequacy data and specitic information to provide a basis
for alternate water source recommendations: and

Provide, in tables and maps, an inventory of populations served with an

adequate supply of clean and uncontaminated drinking water and also
inventories of unserved population.

Many of the items required of this Report were addressed in the Water Supply Plans
that were prepared for the counties served by the GRVWD. Where appropriate, this
Report and GRVWD’s Facilities Plan refer to the Water Supply Plans that were
prepared by BRADD, LTADD and LCADD.

C. Purpose of the Report

A comment contained in January 2, 2002 letter from the Kentucky State Clearinghouse
states that the Kentucky Division of Water requires a preliminary engineering report be
submitted and approved before final plan and specifications are submitted. While the
previous regional facility plan report was approved, the purpose of this Report is to
comply with the January 2, 2002 comment from the Kentucky Division of Water.

In addition to this Report, the submittal to the Division of Water shall also include
preliminary construction drawings showing details of the water treatment and

transmission facilities that are to be added using the funds from the USDA — Rural
Development.
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il PLANNING AREA INFORMATICON)

A. General Background

Effective May 14, 1997, 401 KAR 5:006 states in part “ ..no average daily design
capacity of an existing regional facility shall be expanded by more than thirty percent,
..without the regional planning agency submitting a regional facility plan and the
cabinet approving the plan”. Since 401 KAR 5:008 is intended to refer to wastewater
facilities, its applicability may be more a conceptual than a regulatory requirement.
Because of water sales to other water districts, GRVWD’s water treatment plant (WTP)
can be considered a regional water treatment facility. Consequently, for the purposes of
water supply matters, GRVWD can be considered a regionat planning agency.

Section 4 - Contents of Plan of 401 KAR 5:006 states that “ ...the regional facility plan
shall include the necessary information to alfow for an environmental assessment and
fo assure that the most cost-effective and environmental sound means of achieving the
established water quality goals are implemented”, ltems included in Section 4 of 401

KAR 5:006 that are addressed in this Section Ill - Planning Area Information are as
follows:
. At least one original 7-%2 minute USGS topographic map shall be submitied

showing the planning area.

A description of the planning area characteristics, including the location of
wetlands, delineation of the 100 year floodplain area, topography, groundwater,
surface streams, geology, soils with specific mention of suitability or unsuitability
of soils, and topography for on-site sewage disposal systems.

Relative to the issue of a planning area map, a 7-% minute topographic map showing
the planning area, entitled Map No. 1, was submitted as part of the Regional Facilities
Plan that was previously submitted and approved by the Kentucky Division of Water.
The size of the service area of the GRVWD is quite large requiring parts or all of
fourteen (14) USGS topographic maps with a scale of 1 inch equaling 2,000 fest.

Therefore, the previous submittal was in the form of a computer CD containing the
AutoCAD Release-14 file with attached TIF files.

In addition to standard information shown on a USGS topography map, certain other

information has been added to Map No. 1. A discussion of this added information is as
follows:
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. Present Boundary of the GRVWD

The present boundary of the GRVWD has been established by the laws of the
Commonwealth of Kentucky. While it is possible, it is not expected that there will be a
change in these existing boundaries.

While the municipalities of Cave City, Horse Cave, Munfordville, and Bonnieville are
surrounded by the GRVWD, it is to be noted that these municipalities are not part of the
GRVWD. However, all of these entities purchase water from the GRVWD and, in the
case of Horse Cave and Cave City, the GRVWD operates the water system for these
two cities. The most likely change in service area boundaries would be for GRVWD to
assume the water system for one or more of these municipalities.

. Projected 10 Year and 20 Year Planning Area

As evidenced by Map No. 1, GRVWD has water mains extending through the entire
service area. However, as addressed in Section IV of this Report, there remains an
estimated 1,370 persons residing in GRVWD's service area that are not served by a
public water system. That unserved population represents about 11 percent of the total
estimated population currently residing inside the service area of the GRVWD.

For the most part, this unserved population is located on roads where water mains are
yet to be extended. Based on recent progress in extending water mains and on current
plans to extend water mains into unserved areas, it is to be anticipated that most of the
estimated 1,370 persons currently unserved will be served in the next ten years.

Because of the inadequacy of private water sources, it is anticipated that population

growth within the service area of the GRVWD will occur in locations where public water
from GRVWD is available.

. Location of the 100 Year Flood Plain within the GRVWD Service Area

A majority of the service area of the GRVWD has a geological setting that is highly
Karst. Many areas of the service area have no surface streams. Areas that do have a

surface stream are, for the most part, relatively small and do not have a defined 100-
year flood plain.

However, the Green River, which splits the service area of the GRVWD, drains a major
portion of the mid section of Kentucky and, consequently, does have a 100-year flood
plain. For the most part, the Green River flood plains are relatively narrow. This
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topography feature of the Green River serves to contain the flooding of Green River to
a narrow band. For the Green River service area, development pressures have been
such that a limited number of structures are at risk of flooding from the Green River. A

majority of these structures are located in the Munfordville Area, which is located
adjacent to the Green River.

The water treatment facilities are located above the 100-year flood elevation of the
Green River. Except for the raw water intake, all pumping stations of the GRVWD are
located in areas that are not subject to flooding. In the case of the raw water intake,
these facilities by their very nature must be located within the flood ptain. However, the
pumps utilized for the Green River water intake are submersible units that are designed

to withstand flooding. Electric controls for the operation of these pumps are located
above the 100-year flood elevation.

B. General Nature of the Planning Area

In the last several years, water supply plans have been prepared by the Barren River
Area Development District (BRADD) for Hart, Barren and Metcalfe Counties; for Green
County by Lake Cumberland Area Development District {(LADD) and for Larue and
Nelson Counties prepared by Lincoln Trail Area Development District (LTADD). Items
addressed in these plans include many of the issues of Section 4 of 401 KAR 5:006.

These water supply documents contain extensive discussions of basic hydrological,
geological, and geographic considerations. Reference to these water supply plans is
recommended for questions and concerns about these considerations. Copies of these
documents are available for review at the offices of the area development disfricts
named above. Also, copies are available at the office of the GRVWD as well as the
other water distributors that are served by the GRVWD. Presumably, copies are also
available at the regional and Frankfort Offices of the Kentucky Division of Water.

For the most part, the service area of the GRVWD is located above a Karst geological
setting. Each of the water supply plans addresses the hydrogeologic sensitivity of the
service area where hydrogeologic sensitivity is defined as an appraisal of the maximum

possible groundwater recharge potential, flow rates and flow directions as dictated by
the local geology.

The “bottom line” of this sensitivity appraisal for the service area can best be
summarized in the findings of a 1993 study by J. A. Ray and P. W. O’Dell entitied
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"DIVERSITY: A new method for evaluating sensitivity of groundwater fo contamination”.
in that study, much of the GRVWD service area was given a score of 5, which is
characterized by high potential for the ease, and speed of vertical infiltration (recharge)
of liquids to penetrate through the soil. As is common knowledge in the Karst area of

GRVWD, this characteristic results in an inherent high potential for contamination of the
area's uppermost aquifer.

Given the number of “sink holes” in the GRVWD's service area, this finding is logical
and is quite well understood by local citizens of the GRVWD service area. For that
reason, most private ground water supplies are not adequate and can easily be
contaminated with either or both toxic and biological waste. Also, most private ground

water supplies are easily exhausted during periods of drought and are, again,
considered an inadequate supply of water.

Surface Waters

Surface waters will include surface water drainage such as creeks and streams,
floodplains, wild and scenic Rivers, and wetlands for the planning area. Because of the
highly Karst nature of the GRVWD's service area, surface water for the GRVWD is
limited primarily to the Green River. Since Green River is not classified by formal

definition as a wild or scenic river, the proposed projects will not impact a wild or scenic
river.

However, the Green River is a very scenic river that is a venue of float and canoe trips
and, therefore, is deserving against activities that would detract from those and similar
events. In any case, the proposed projects also do not appear to impact any
outstanding aesthetic water areas including the Green River.

Wetlands

The U.S. Department of Interior, Fish and Wildiife Services maintains maps showing
potential area of wetlands. Because of the Karst nature of the area, undoubtedly such
a map would be replete with potential wetlands showing a majority of the sinkholes in
the area. For the most part, projects proposed in this Report are water main extensions
along existing roads', where no wetlands are expected to be encountered.

Topography

The topography of the area is shown on Map No. 1 of this Report.
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Geology and Soil Types

A detailed description of geology and soil types are contained in the water supply plans
prepared by the Barren River Area Development District (BRADD) for Hart, Barren and
Metcalfe Counties; for Green County by Lake Cumberland Area Development District

(LADD) and for Larue and Nelson Counties prepared by Lincoln Trail Area
Development District (LTADD).

Land Use

There is currently no planning and zoning organization for the service area of the
GRVWD and, therefore, no land use map is included.

Zoning Map

As with land use, there is not a planning and zoning organization within the service
area of GRVWD.

Well Contamination

Weli contamination is common in the service area of the GRVWD. Because of the
Karst nature of the area and of the network of underground streams, contamination can
easily occur and can be long lasting and wide spread. Generally, wells in a heavily
Karst area such as the service area of the GRVWD are deemed to be inadequate as

sources of water, particularly in areas of heavy commercial and residential
development.

Endangered Species and Archaeological and Historical

Planning house comments have been requested and received regarding the presence
of endangered species, archaeological and historical sites within the service area of the
GRVWD from the Kentucky Clearinghouse. The comments received will be fully
complied in the construction of planned water facilities.
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] EVALUATION OF WATER DEMANDS
A Existing Water System

1. Existing Water Demand

Information concerning historical daily quantities of water treated was obtained from
records maintained by the Green River Valley Water District (GRVWD) at their water
treatment plant located adjacent to Highway 31E and immediately south of Green River
and at their main office located adjacent to Les Turner Road in Cave City. Information
so obtained included 26 months of daily flow records beginning in August of 1997 and
going through the end of September of 1999.

In addition to the water treated by GRVWD’s water treatment plant, GRVWD
occasionally purchases water from the Glasgow Water System. The occasions when
water is purchased is during periods of peak demands in the Cave City area of the
District's water service area. Since the completion of a 12-inch water transmission main
between Horse Cave and Cave City, GRVWD has not had a need to purchase water
from Glasgow Water System.

Because of the nature of the metering facilities, records of the purchased guantities of
water are only available on a monthly basis. For the purposes of this Report, it is
assumed that the monthly quantity of water purchased from the Glasgow Water System
was used evenly throughout the month. Therefore, the average daily quantities of water
purchased from Glasgow, as presented in Figure lil-1 below, are calculated daily
averages based on the monthly quantity of water purchased.

During the 26-month review period, the average daily flow treated by the GRVWD
water freatment plant was found to be about 2.8 million gallons per day (MGD). For the

26-month period under review, the average month was September 1998 when the
average daily flow was 2.8 MGD.

Relative to water treated by GRVWD's treatment plant, the maximum month was found
to be September 1999 when an average daily flow of 3.3 MGD was freated. This 3.3
MGD does not include the quantity of water purchased from the Glasgow Water
System. Including the quantity of purchased water during September 1999, the average
daily flow increases to about 3.5 MGD. The maximum day during the maximum month
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was September 7, 1999 when the total amount of treated and purchased water was 3.76
million gatlons.

Figure 1ll-1 below is a graphic presentation of GRVWD's daily flow. The blue line
represents the daily amount of water treated by GRVWD's treatment plant. The red line
shows the total amount of water treated plus the calculated daily average of water
purchased from the Glasgow Water System. As demonstrated below, significant
quantities of water are typically purchased from the Glasgow Water System during the
summer months to meet peak demands.

Figure lii-1
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Relative to the fluctuations in actual flows, published data on typical fluctuations in water
use is reported below in Table lll-1. As would be expected, maximum use usually
occurs during two seasons: 1) in summer months, when water is in demand for garden
and lawn irrigation, and 2) in winter months, when large quantities of water is wasted to
prevent freezing pipes and fixtures.

Table HI-1
Typical Fluctuations in Water Use '
Percentage of Average for Year

Design Conditions Range Typical
Average Day - Average Month : 110 - 140 120
Average Day - Maximum Month 120-170 140
Maximum Day - Maximum Month 160 - 220 180
Maximum Hour 225-320 270

1 'Metcalf & Eddy, Inc., Water and Wastewater Engineering, Third Edition, McGraw-Hill, Inc., New York,
1991.
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A comparison of actual peak flows experienced by GRVWD versus peak flows
calculated using the above typical peaking factors is shown below in Table No. IlI-2.

Table Hi-2
Summary of Water Demands
(Million Gallons per Day)
Avg. Day Avg. Month  Avg. Day Max. Month Max. Day Max. Month

Actual 2.8 3.5 3.8
Theoretical 2.8 3.9 5.0

An essential design consideration in the design of water treatment facilities is the need
to provide facilities that will meet maximum day - maximum month water demands.
While storage reservoirs are provided to meet peak hourly and peak day demands,
such facilities do not have the capability to singularly meet peak demands substantially
longer than 24 hours. Also, supplemental connections used to meet peak demand,
such as the Glasgow connection, may not always be available. Therefore, water
treatment facilities must have the capability to meet maximum day demands.

During the 26-month review period, the maximum day demand on the GRVWD system
was found to be 1.35 times the average demand. The current design capacity of the
water treatment plant is 4.0 MGD. The current water treatment plant has the capability
of meeting a peak demand of 1.4.

Because of the 1.35 factor actually experienced by the GRVWD system, the 1.8 factor
suggested in Table -1 appears excessive. However, severe drought conditions or
extremely cold weather conditions could result in a péaking factor greater than the
recorded 1.35. When estimating peak water demands for the expansion of the GRVWD
water treatment plant, consideration should be given to water demands greater than
the calculated 1.35 peaking factor-

2. Existing Population Served

a, General

The service area of the GRVWD is shown on Map 1 included in the Appendix of this
Report. As noted, the GRVWD includes portions of Hart, Barren, Green, Larue and
Metcalfe Counties. Because of this situation, population data which is obtainable from
the University of Louisville's Kentucky Population Research Center and US Census
Bureau must be disaggregated to estimate the population served by the GRVWD.
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However, population data for the cities of Horse Cave, Cave City, Munfordville, and
Bonnieville which are served by GRVWD is available. The cities of Munfordville and
Bonnieville operate their own water systems and purchase wholesale water from the
GRVWD for resale. The cities of Cave City and Horse Cave own their own water
systems and purchase water for resale. However, these two cities contract with
GRVWD to operate their water systems.

Other smaller municipal entities within the service area of GRVWD do not own or
operate a water system. These other municipal entities and rural areas depend on
GRVWD for water service. As addressed in later sections of this Report, some rural
areas within the service area of GRVWD are not provided water service. These
unserved areas of the GRVWD service area are awaiting funding so that water mains
may be extended to their locations.

In addition to serving the water needs within GRVWD’s boundaries, GRVWD also sells
water to Larue County Water District No. 1 and Green-Taylor Water District.

Based on the District's service area shown in Map 1, the total acreage of these
counties, the acreage and the percent served by the GRVWD are listed in Table III-3.

Table [11-3
Acreage Served by the GRVWD

Total Estimated Estimated Acreage Estimated Percent

Acreage Served by GRVWD Served by GRVWD
Barren County 314,240 42,240 13.4%
Green County 184,960 20,480 11.1%
Hart County 266,240 188,160 70.7%
Larue County 168,320 16,640 9.9%
Metcalfe County 186,240 48 000 25.8%

Total 1,120,000 315,520
b. Existing Population Estimates

In estimating the existing population served by the GRVWD, a review of historical
population estimates for the five counties and the cities within the District was made.
For the years 1990 through 1998, this information was obtained from the University of
Louisville's Kentucky Population Research website and is summarized in Table [ll-4.
Except for 1990, these population figures are for non-census years.
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Table IlI-4

University of Louisville Population Figures

Location 1990 1991 1992 1993 1994 1995 1996 1997 1998

Barren County 34,00 | 34292 34433 34,8700 35073 35745 36,24 36,730, 36,979
Cave City 1,95 1,963 1,96 1,986 1,980 2,018 2,04 2,085 2075

Green County 10,37 10,358, 10,400, 10,382 10,361 10,486 10,55 10,567 10,650

Hart County 14,89 15,205 15,501 15,671 15,951 16,191 16,33 18,549 16,738
Bonnieville 300 307 312 315 32 322 325 329 332
Horse Cave 2,284 2,327 2,388 2,387 2,41 2,4471 2,456 2,478; 2,494
Munfordville 1,556 1,556 1,576 1,597 1,60 1,621 1,831 1,628 1,640

Larue County 11,67 11,784) 11,964 12,221 12,371 12,559 12,74 12,877 13,058

Metcalfe County 8,96 8,984 8,992 9,190 9,189 9,300 9,35 9,491 9,561

C. Existing Water Usage

For a 26-month period beginning August 1997 through September 1999, a review of
the number of customers served by the GRVWD and the amount of water sold to those
customers was made. Information for this review was obtained from records maintained
by GRVWD. For that 26-month review period, the number of customers served and the
average month and peak month water sales to those customers are summarized in

Table lII-5.
Table No. llI-5
GRVWD Customers and Water Sales
Water Customers Number of Average Day Average Average Day Peak
Customers Month Water Demand | Month Water Demand
(Gals per Day) {Gals per Day)

GRVWD

Residential 5,284 1,048,000 1,350,000

Commercial & Others 188 111,400 182,100
Cave City

Residential 750 138,600 185,700

Commercial & Others 320 132,800 228,100
Horse Cave .

Residential 880 115,600 133,100

Commercial & Qthers 64 142,100 182,900
Munfordville / Bonnieville 300,000 372,000
Mammoth Cave National 30,200 58,700
Park
Larue County W. D. No. 1 257 600 300,300
Green-Taylor W. D. 128.000 175,000

Total 7,484 2,404,300 3,167,900

it is important to note that the above water sales total does not equate to water treated
by the GRVWD water treatment plant. Some of the water sold by GRVWD inciludes
wholesale water purchased from Glasgow Water System. Also, the above water sales

figures do not include an allowance for unaccounted water nor water used in the water
treatment process or miscellaneous uses.
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To project water needs of the service area served by the GRVWD, it is necessary to
estimate the population currently served by the GRVWD. With those population

estimates, estimates of water needs to serve future population as well as existing
unserved population can be made.

The water sales figures listed above in Table lil-5 can be used to estimate existing
populations served by the GRVWD. In general, per capita usage of water for residential
population ranges between 30 gallons to 100 gallons. A summary of typical per capita
water consumption are summarized in Table IlI-6.

TABLE 1li-6
Typical Water Unit Flow Rates

Flow, gallons per unit

Source Unit Range Typical

Residences

Typical Home Person 45-90 70

Better Home Person 80 - 100 80

Older Home Person 30-860 45
Apartment Person 50 - 80 65
Industrial (sanitary only) Employee 8-25 13
Office Employee 7-16 13
Restaurant Seat 20-50 12
Shopping Center 1,000 sq. ft. 10-20 12
Laundry Machine 450 -850 550
Hospital Bed - 125 -240 165
Rest Home Resident 50 -120 85
Schools

Cafeteria only Student 10- 20 11

With Gym & Showers Student 15- 30 15

It is a reasonable assumption that all of the population of the cities of Cave City and
Horse Cave are served by the GRVWD. Since there is population data for these cities,
estimates-of per capita waterconsumption for these cities can be'made. From Table Hl-
4 the 1998 population for Horse Cave and Cave City was shown to be 2,494 and 2,075
respectfully. From Table Ill-5, the average residential water demand for Horse Cave
and Cave City was shown to be 115,600 gallons per day and 138,600 respectfully.
Based on this information, Table IlI-7 lists the calculated average persons per
residential customer and the calculated average usage per person,

Table 111-7
__Average Water Usage per Person
Location Average Residential 1998 Number of Persons per Usage Per
Demand (GPD) Population Customers Customer Person (GPD)
Cave City 138,600 2,075 750 28 67
Horse Cave 115,600 2,494 880 28 48
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As stated in Table ill-7, the average water use per person in Cave City and Horse Cave
ranges between 46 to 67 gallons per day. Reasonably, it can be assumed that rural
residential water customers are involved in more water consumption activities such as

animal water and garden irrigation than are residential water customers located inside
municipalities.

Therefore, for the purpose of this Report, a higher per capita water consumption figure
was used to estimate the population of the rural customers served by the GRVWD.
Applying a 75 gallons per day per capita figure to the average residential rural water
demand (1,048,000 gallons per day) contained in Table HlI-5 yields a population of
13,873 for the rural area of the GRVWD service area.

This population does not include the population within the municipalities of Horse Cave,
Cave City, Munfordville, and Bonnieville. However, the 13,973 figure does include an
allowance for other smaller municipalities served by GRVWD.

Therefore, including the 1998 population figures for Horse Cave, Cave City,
Munfordville and Bonnieville, the estimated total population served by the GRVWD is
summarized below in Table IlI-8.

Table IlI-8

Existing Population Served by GRVWD
Location Population
Bonnieville 332
Cave City 2,075
Horse Cave 2,494
Munfordville 1,640
Remaining in District 13.873
Total 20,514

While the above tabulation g-iveé an esﬁrﬁéte of the currer;tqp.opu'létion served by the
GRVWD, it does not present an estimate of the number of existing population within
the service area of GRVWD that is not currently served public water. To estimate that
number of unserved population, a review of 1990 US Census data was made. Part of
the information gathered during that 1990 census listed the number of households that
were served by wells or sources of water other than a public water supply.

It is an assumption of this Report that all of that population residing inside the
municipalities are served by public water system. Therefore, the portion of the

population that does not have public water resides in the rural areas of the five
counties,
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Table 1lI-9 tabulates the 1990 rural population for the five counties, portions of which
are served by the GRVWD. These tabulated population figures exclude the portion of
the population residing inside municipalities located in these five counties. Also listed is
the percent of each county included in the service area of GRVWD.

Based on the percent of area served by GRVWD, an allocation of the total population
within the GRVWD was made. Bésed on this allocation, the rural population within the
GRVWD service area is estimated to have been about 13,797. However, not all of
these 13,797 were connected to the GRVWD water system.

Table IlI-9

Estimate of the 1990 Rural Population within the GRVWD Service Area

1990 Percent of Counties within | Estimated 1990 Population

Location Population of Counties | the GRVWD Service Area |within GRVWD Service Area
Barren County 18,502 13.4% 2,479
Green County 8,381 11.1% 930
Hart County 10,750 70.7% 7,600
Larue County 8,645 9.9% 858!
Metcalfe County 7.486 25.8% 1.931
Total 53,764 13,797

Table lII-10 tabulates the 1990 population reported by the US Census Bureau to have a
private water supply and was not connected to a public water source. Based on the approach
used for Table IlI-9, an allocation of this unserved population within the GRVWD service area

was made. Based on the totals in Table IlI-9 and Table -10, it is estimated that the 1990 rural
population served by the GRVWD was 13,797 less 2,661 or 11,136.

Table 110

Estimate of the 1990 Rura!l Population within the GRVWD Service Area
Not Served by GRVWD

Location

1990 Population of

Public Water System

Counties Not Served by -| -

Percent of Counties
within the GRVWD -
Service Area

Estimated 1990 Non Served
Population -within GRVWND
Service Area

Barren County 1,734 13.4% 232
Green County 1,656 11.1% 184
Hart County 2,051 70.7% 1,450
Larue County 2,252 9.9% 223
Metcalfe County 2218 25.8% 572

Total 9,911 2,661

In Table Ill-11, a similar allocation of 1998 rural population as estimated by the University of

Louisville was made. The allocation in Table Ill-11 was again made based on the percent of
area within each county served by the GRVWD.
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Table No. lil-11

Estimate of the 1998 Rural Population within the GRVWD Service Area

Location 1998 Percent of Counties within{ Estimated 1998 Population

Population of Counties| the GRVWD Service Area | within GRVWD Service Area
Barren County 20,056 13.4% 2,688
Green County 8,611 11.1% 956
Hart County 12,272 70.7% 8,676
Larue County 9,713 9.9% 962
Metcalfe County 8,002 25.8%) 2,085
Total 58,654 15,346

The 15,346 population figure listed above in Table IH-11 compared to the estimated
13,973 figure shown in Table {II-8 suggests that there are some 1,370 persons located
within the GRVWD’s service area that are currently not connected to the public water

system. Since 1990, GRVWD has undertaken several water extension projects to serve
the existing population.

The above 1,370 population figure suggests that the 1990 unserved population of
2,661 (see Table IlI-10) has been reduced by about 1,290 persons. This reduction is
consistent with the water customers added by recent water extension projects.

B. Future Water Demands

1. Population Projections

Evaluation of needs for the GRVWD water system must include projections for future
popuiation and for existing population not presently served as presented above.
Considerations of a number of issues are involved in evaluating these future water

igeds and demands; the main one being an estimate of future popuiation served.

- Projection - of -population -growth is -a complex urdertaking - mvolving - many
considerations. Any number of local, state and national events can occur that could
increase or decrease the rate of population growth within the GRVWD.

The website of University of Louisville's Kentucky Population Research Center provides
population projections through the year 2020 for all Kentucky counties. The projections
for the five counties within the District are presented in Table HI-12.

While the Kentucky Population Research Center does not specifically list population

projections for the cities located within these counties, the projected growth of these
cities is included in the county projections.
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Table I1-12
Summary of Population Projections for the Five County Area
Year 2000 through Year 2020

2000 Annual 2010 Annual 2020 Annual

Increase Increase Increase
from 1998 from 2000 from 2010
Barren County 38,147 1.57% 41,054 0.74% 42,796 0.42%
Green County 10,655 N/A 10,691 N/A . 10,529 N/A
Hart County 17,204 1.38% 18,630 0.80% 19,495 0.45%
Larue County 13,351 1.10% 14,307 0.69% 14,856 0.38%
Metcalfe County 9,690 0.67% 10,141 0.46% 10,342 0.20%

An allocation of the above projected population was made to the GRVWD based on the
percentage of the county served by the GRVWD. This procedure is similar to that used
to allocate existing population within the GRVWD's service area. The year 2000
population has been adjusted down to account for the existing population that is
currently not served by the GRVWD. However, it is assumed that by the year 2010, the
vast majority of that existing population will be served by GRVWD and, therefore, no
adjustments were made to the projected population figures for the years 2010 and
2020. A summary of the allocation is presented in Table 111-13.

Table 1113
Summary of Population Allocation to the GRVWD Service Area
Year 2000 through Year 2020

2000 2010 2020
Barren County 4,995 5,501 5735
Green County 1,091 1,187 1,169
Hart County 11,431 13,171 13,783
Larue County 1,210 1,416 1,471
Metcalfe County 2,185 2,618 2,668
Total 20,911 23,892 24,825
2. Evaluation of Future Water Demands
a. Projections of Water Needs

The average daily quantity of water treated and purchased is 2.8 MGD. Excluding the
wholesale water supplied to Larue County Water District No. 1, Green-Taylor Water
District and the Mammoth Cave National Park, the average daily quantity of water used
by the GRVWD is about 2.4 MGD which equates to about 117 gallons per day per
person. As reported earlier in this Report, the average water consumption by residential
water customers ranges between about 50 to 75 gallons per person per day.

Therefore, water consumption by residential customers accounts for about half of the
average 117 gallons per day per person treated and purchased by GRVWD. This is
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typical of what is experienced by most municipal water systems. The remaining portion
of the 117 gallons per day per person figure is water used internally by the water
treatment process or consumed by institutional, commercial, and industrial customers.
Also included in the 117 gallon figure is water used in fire protection, hydrant flushing,
and other similar services. Finally, every water system has some unaccounted for
water, some of which is non-detectable water main leaks. This unaccounted for water is
included in this 117 gallons per day per person figure.

Therefore, the projection of future water needs used in this Report assumes that the
quantity of average water treated by GRVWD will continue to average 117 gallons per
day per person. Consequently, this approach allows for water demands by future
institutional, commercial and industrial customers. For projecting the water demands on
the GRVWD water treatment plant, this approach is adjudged to be appropriate.

However, for evaluation of water needs within a specific area of the water system, this
approach would not be appropriate.

Relative to the issue of peak demands, the existing GRVWD system was found to have
experienced a peak 1.35 times greater than the average daily water demand. Currently,
the existing GRVWD water treatment plant has the capability to meet a peak demand
of 1.4 times the average water demand. Based on a review of records of the GRVWD
water system, the capability of meeting a maximum day water demand 1.35 times
greater than the average flow may be adjudged to be minimally adequate. For planning

purposes, a peaking factor of 1.5 is recommended, which is somewhat less than that
suggested in Table HI-1.

b. Allowance for Reserve Capacity

in addition to water demands resulting from the above population projections,
consideration should be given to large water uses by new or existing industrial
customers. Normally the addition of a new industry with a large water demand is an
infrequent occurrence, but such additions when they do occur can meet or exceed the
reserve capacity of the water system. There is not practical means to project such
events; therefore, the normal procedure is to include in the design capacity a reserve
allowance of 5 to 10 percent of the average daily water demand.

In future reviews of capacity needs for the GRVWD water treatment plant, it is
suggested that a reserve capacity of about 0.25 MGD be maintained and a peaking
factor of 1.5 be applied to the annual average of daily water production. Using that
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criteria, the water treatment plant's present water needs amount to about 4,38 MGD
which is the sum of 2.4 MGD (current average water production less wholesales) times
a peaking factor of 1.5 plus a 0.25 MGD reserve and a peak of 0.53 MGD sold to
wholesale customers. Based on these figures, it is the finding of this Report that the
GRVWD water treatment plant is in need of an expansion.

C. Recommendations

However, with continued growth of water demands on the GRVWD water system and
the loss of the Glasgow connection, not expanding the existing GRVWD water
treatment plant would reduce the available peak factor of 1.35 to a level where peak
water demands could not be met.

As indicated previously, projections of future increases in average daily demand of the
GRVWD system were made. These projected water needs are fisted in Table ll-14. It
is assumed that all of the projected demands will be met by the GRVWD water
treatment ptant since the existing Glasgow connection may not be available.

Therefore, one of the findings of this Report is that GRVWD's water treatment plant is
in need of an expansion. As listed below, the WTP potentially could receive peak fiow
demand in excess of its design capacity of 4.0 MGD since water treatment facilities are
required to have capacity to meet peak day water demands. in a more traditional
sense, recommendations regarding expansion of water treatment faciliies have
historically been triggered when the average water demand reaches 80 percent of the

design capacity of the treatment facilitates. GRVYWD's WTP has reached that “fule to
thumb” level at 3.2 MGD.
Table HI-14
Projected Water Needs for GRVWD
1998 2000 2010 2020
Average Day, MGD
Average Daily Flow, MGD
GRVWD Customers 2.40 2.45 2.80 2.90
Wholesale Customers 0.53 0.53 0.53 0.53
Reserve Capacity 0.25 0.25 0.25 0.25
Total 318 3.23 3.58 3.68
Peak Day, MGD
GRVWD Customers 3.60 3.67 4.19 4.36
Wholesale Customers 0.53 0.53 0.53 0.53
Reserve Capacity .25 0.25 0.25 0.25
Total 4.38 4.45 4.97 5.14
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v RAW AND FINISHED WATER CONSIDERATIONS

A. General

As indicated previously, the Barren River Area Development District (BRADD)
completed a Water Supply Plan that had the following stated goals and objectives:

Provide information on potential water supply contamination sources and a
basis for water supply contamination response planning; and

Provide water source adequacy data and specific information to provide a basis
for alternate water source recommendations.

Where appropriate, this Section of the Report will refer to the Water Supply Plans
prepared by BRADD for the five (5) counties served by the GRVWD.

B. Quantity of Water Supply

GRVWD's water treatment plant is located adjacent to and about a 1,000 feet south of
the Green River near the point US Highway 31E crosses the Green River. Sources of
raw water for the water treatment plant is, of course, the Green River as well as the Rio

Verde Spring which is located north of Green River, which is side of Green River from
the water treatment plant.

The Water Supply Plan prepared by BRADD contains information on water use, water

use forecast and water supplier source assessment and supply adequacy assessment.
A summary of that information is as follows:

1. Water Use

For the year 1890, BRADD's Water Supply Plan contains the foliowing tabutation on
page 9 of Saction | - Phase One Document.

Water Usage by Supplier (gallons)
Water Supplier 1985 1990 1992
Green River Valley * 777,499,000 783,916,000 766,748,000
* - Includes water sold to Cave City, Munfordville Water Company, Bonnieville Water
Company, Larue County Water District and Green - Taylor Water District. Green

River Valley Water District also distributes water to Horse Cave, rural Barren,
Edmonson, Hart, Larue and Metcalfe Counties.

It is to be noted that GRVWD supply of water to Edmonson County is limited mainly to

the wholesale of water to the Mammoth Cave National Park. Also, GRVWD distributes
to Green County and to Cave City.
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BRADD's water supply plan also disaggregated the water use by the two sources of
water used by the GRVWD's water treatment plant. A tabulation of BRADD's
disaggregation is listed below. Presumably this disaggregation represents the average

daily flow treated by the GRVWD’s water treatment plant during the year 1920.

DISAGGREGATED WATER USE BY SOURCE
(gallons per day)

Year 1930

Type of Use Green River Rio Verde Spring Total
Residential 1,247,860 203,140 1,451,000
Commercial 292,400 47,600 340,000
Industrial 106,640 17,360 124,000
Public/Unaccounted 421.400 £68.600 490,000

Total 2,068,300 336,700 2,405,000
2. Water Use Forecast

For the years 2005, 2010 and 2020, BRADD's Water Supply Plan contains the
following tabulations on pages 15 through 17 of the Section | - Phase One Document.
The water listed under “other permitted” is water pumped from the Green River from
other water suppliers, namely Butler and Edmonson County water suppliers.

BRADD’s water supply plan did not specify whether or not the flows were average or
peak. Presumably the flows are average daily flow rates. In Table No. IV-14 in the
previous section of this Report, the average flow for 2010 was estimated to be 3.58
MGD being treated or pumped from the Green River. This compares to 3.3 MGD listed

below. For the year 2020, Table No. [V-14 lists a flow of 3.68 as compared to 3.8 MGD
listed below for the year 2020.

DISAGGREGATED WATER USE BY SQURCE
(gallons per day)

YEAR 2005
Gallons Other Permit
_Type of Use Used Permitted *  Agricultural Exempt Total
GREEN RIVER SOURCE
Residential 1,806,000 1,398,300 3,204,300
Commercial 393,020 139,500 532,520
Industrial 100,620 119,200 219,820
Public/Unaccounted 423120 388,300 811.420
Subtotal 2,722,760 2,045,300 4,768,060
RIO VERDE SOURCE
Residential 294,000 294,000
Commercial 63,980 1,000,000 1,063,980
industrial 16,380 16,380
Public/lUnaccounted 68.880 68,880
Subtotal 443 240 1.000.,000 1,443,240
Totat 3,166,000 3,045,300 6,211,300
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DISAGGREGATED WATER USE BY SOURCE

(gallons per day)

YEAR 2010
Gallons Other Permit

Type of Use Used Permitted *  Agricultural Exempt Total
GREEN RIVER SOURCE
Residential 1,882,300 1,473,900 3,456,200
Commercial 412,800 166,300 579,100
Industriai 101,480 129,300 230,780
Public/Unaccounted 423,120 405,500 828,620

Subtotal 2,819,700 2,175,000 5,094,700
RIO VERDE SOURCE
Residential 230,580 230,580
Commercial 55,580 1,000,000 1,055,580
Industrial 17,360 17,360
Public/Unaccounted 68.600 68,600

Subtotal 372,120 1.000.000 1,372,120

Total 3,291,820 3,175,000 6,466,820
DISAGGREGATED WATER USE BY SOURCE
{gallons per day)
YEAR 2020
Type of Use Gallons Other Agricultural Permit Total
Used Permitted * Exempt

GREEN RIVER SOURCE '
Residential 2,407,140 1,589,600 3,996,740
Commercial 469 560 198,000 667,560
Industrial 100,620 116,700 217,320
Public/Unaccounted 410,220 325,100 735,320

Subtotal 3,387,540 2,229,400 5,616,940
RIO VERDE SOURCE
Residential 269,360 269,360
Commercial 60,900 1,000,000 4,060,900
Industrial 17,780 17,780
Public/Unaccounted 68,740 68,740

- - - - - - -Bubtotat - - 416,780- - 1.800000 - "1.416.780
Total 3,804,320 3,225,400 7,033,720

3. Water Supply Adequacy Assessment

On page 22 of the Section | - Phase One Document, BRADD presents the following
source assessment for the GRVWD.

SOURCE ASSESSMENT
Public Water Normal Drought
Supplier Source Type (Gals/Day) Min. Flow Volume
GRVWD Green River Stream 485,000,000 64,900,000 N/A
Rio Verde Spg. Spring 2,500,000 N/A N/A
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Based on the procedure used in the BRADD document, a water source is deemed to
be adequate if the average projected water withdrawal does not exceed 85 percent of
the available water by the year 2020. As reported in the BRADD’s Water Supply Plan,
the calculated low flow of the Green River at the water intake for GRVWD is
485,000,000 gallons per day. Permitting guidelines of the Kentucky Division of Water
allow for water available to any one user be limited to 10 percent of the average flow.

Therefore, 10 percent of the average flow at GRVWD’'s water intake is 48,500,000
gallons per day. As reported by BRADD, if the average rate of water use is no more
than 85 percent of the 10 percent figure, a water supply is deemed to be adequate.
Eighty-five (85) percent of the 48,500,000 figure is about 41,225,000 gallons per day.
GRVWUD’s projected water withdrawals are currently less than ten (10) percent of that
figure. While GRVWD's withdrawal rates are expected to increase, withdrawals are
never expected to approach the 41,225,000 figure.

In addition to the Green River source, the GRVWD also has the Rio Verde Spring as a
source of water. According to BRADD, the available water from the Rio Verde Spring is
2,500,000 gallons per day. Eighty-five (85) percent of that flow is about 2,125,000
gallons per day. This requirement is consistent with the GRVWD’s withdrawal permit for
withdrawal from the Rio Verde Spring where GRVWD is required to maintain a
minimum 2.0 cubic feet per second flow for downstream agricultural purposes.
However, since Rio Verde Spring discharges so close to Green River, its adequacy is
tied closely to the parameters of the Green River.

In any case, the Green River is deemed to be an adequate water source for GRVWD
Water. While the Rio Verde Spring is not adeguate to supply the entire water needs of

the GRVWD, it is extremely valuable to have a water treatment plant with two separate
sources of water,

C. Quality of Raw Water

The GRVWD water treatment plant uses the Green River and Rio Verde Spring as
sources of water supply. Information regarding the water quality of the water entering
the GRVWD water treatment plant for a twelve-month period was obtained from the
records of the GRVWD. This data has been summarized in Table IV-1.
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Table V-1
Monthly Averages of Raw Water Quality Data
QOctober 1998 - September 1998

Total Total

Month pH Alkalinity Hardness Turbidity
Oct. 1998 7.1 109 116 2
Nov. 1998 7.1 98 2 2
Dec. 1998 7.2 102 112 5
Jan. 1999 7.4 119 127 16
Feb. 1999 7.4 126 132 5
Mar. 1999 7.3 110 120 8
Apr. 1989 7.4 118 138 4
May 1999 7.1 105 121 8
Jun. 1999 7.1 107 126 3
Jul. 1899 7.2 101 118 10
Aug. 1999 71 93 111 9
Sep. 1999 6.3 84 101 9

Average 7.2 106 110 7

A comparison of average, maximum and minimum levels for the parameters listed
above is as follows:

Table V-2
Comparison of Average, Maximum and Minimum
October 1998 - September 1999

Parameters Average Maximum Minimum
pH 7.2 7.9 55
Total Alkalinity 106 158 72
Total Hardness 110 154 88
Turbidity 7 183 1

The data in Table IV-1 and Table V-2 suggest the raw water source to the GRVWD
water treatment plant is consistent, However, during winter months when the river level
is low and heavy rainfall and storm water conditions are experienced, turbidity and
other_parameters can increase significantly. During these periods, the water treatment

facilities experience operational difficulties due to the relatively sudden increase in raw
water turbidity.

D.  Quality of Finished Water

1. General

The output of finished water from water treatment plants is regulated by various
drinking water regulations issued by state and federal regulatory agencies. The more
prominent of these regulations are those imposed by EPA under the authorization of
the federal Safe Drinking Water Act (SDWA). The most recent of these regulations
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includes a group of rules to control disinfection byproducts and microbial pathogens
referred to as the microbhial / disinfection byproducts (M-DBP) rules.

The first phase of these recent regulations includes the Interim Enhanced Surface
Water Treatment Rule (IESWTR) and the Stage 7 - Disinfectants / Disinfection By-
products Rule (D/DBPR} both of which were promulgated on December 16, 1998, The
second phase of these regulations is projected to be issued in several years.

For water systems that use a surface water source, the IESWTR and D/DBPR rules
contain numerous requirements, many of which have to do with the operating and
reporting functions of water treatment systems. While these operating and reporting
functions are beyond the scope of this Report, there are a number of these

requirements that either directly or indirectly affect the design and sizing of water
treatment facilities.

Relative to the issue of design of water treatment facilities, the purpose of the Stage 1
D/DBPR is to require the reduction of disinfection byproducts (DBPs) by limiting the
allowable concentration of DBPs such as total trihalomethanes (TTHMs) and Halocetic
Acids (HAAs) and by the removal of materials in raw water that combine with chlorine to
form DBPs. Primary among these materials or precursors is total organic carbon (TOC).

Similarly, the purposes of the IESWTR are to improve control of microbial pathogens in
drinking water, particularly for the protozoan Cryptosporidium, and to guard against
significant increase in microbial risk that might otherwise occur when water systems
impiement the Stage 1 D/DBPR. Generally, the IESWTR places more stringent controls
on the performance of filters and added emphasis on the dlsmfectant contact time to
effect the kill of Cyrptosporidium and other microbial organisms. S

Some of the more important of these standards resulting from the first phase of the M-
DBP rules are summarized below:

* Lower maximum contaminant level (MCL) of TTHM from 0.10 mg/L to 0.080 mg/L;
* Establish MCL of 0.060 mg/L for HAASs;

* Establish a maximum residual disinfectant level (MRDL) of 4.0 mg/L for chlorine;

* Require enhanced coagulation to reduce DBP precursors;

* Require a 2.0 log removal of Cryptosporidium:

+ Strengthen turbidity performance requirements for filter effluent;

Require individual filter units to have continuous turbidity monitoring equipment.
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2. Total Organic Carbon (TOC)

The treatment technique required by the Stage 1 D/DBPR to reduce DBP precursors is
Enhanced Coagulation which involves a two-step process. Step 1 requires the removal
of a specific percentage of TOC during treatment. Required TOC removal percentages
are based on raw water TOC and alkalinity and are listed in Table IV-3.

Table IV-3
Required Removal of TOC by Enhanced Coagulation
Source Water TOC Source Water Alkalinity
{mg/L) {mg/L as CaCOj;)

0 to 60 >80to 120 > 120

>20-4.0 35.0% 25.0% 15.0%
>40-8.0 45.0% 35.0% 25.0%

> 8.0 50.0% 40.0% 30.0%

If a system meets the above removal percentages or at least one of the conditions
listed in §141.135(a)(2)(i)-(vi) of the D/DBPR regulations, the system shall be adjudged
to be in compliance with the TOC removal requirements. The alternative criteria found
in §141.135(a)(2)(i)-(vi) are as foliows:

. The source water contains TOC of less than 2.0 mg/L, calculated as a quarterly
running annual average (QRAA);

. Treated water containing TOC less than 2.0 mg/L, calculated as a QRAA;

. The treated water contains TOC of less than 4.0 mg/L, the raw water has an

alkalinity greater than 60 mg/L, TTHMs tested in the water system are less than
0.040 mg/L, HAAs tested in the water system are 0.030 mg/L;

. Tests in the water distribution system determine that TTHMs are equal to or less
than 0.040 mg/L and HAAs are equal to or less than 0.030 mg/L when only

and irrevocable financial commitment to use technologies that will timit TTHMs
to equal to or less than 0.040 mg/L and HAAs to equal to or less than 0.030
mg/L using any approved disinfectant;

TOC removal compliance is based on a running annual average, computed quarterly. If
after the first year of monitoring, a running annual average removal ratio of less than
1.0 (actual TOC removal to required TOC removal) is achieved, the system is out of
compliance. Systems that cannot meet the Step 1 removal percentages or the
alternative compliance criteria must move on to Step 2 of the Enhanced Coagulation

technique. Step 2 requires jar or bench scale testing to establish an alternative TOC
removal percentage.
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To date, GRVWD has completed 5 months of TOC sampling. The results of these
samples along with the calculated removal ratio are listed below in Table IV-4.

Table IV-4
TOC Removal Compliance Calculations

Source Water Treated Actual Required Quarterly

Sample | Alkalinity TOC Water % TOC % TOC Remov | Average
Date (mg/L.) (mg/L) TOC Removal | Removal | al Ratio Ratio

5/25/99 117 1.5 1.3 13% N/A 1.00 -
6/08/99 109 1.8 1.8 0% N/A 1.00 -
8/10/99 a5 2.3 2.1 9% 25% 0.35 0.78
9/14/99 87 2.3 1.9 17% 25% 0.70 -

3. Disinfection By-Products (TTHM and HAA)

Relative to TTHM and HAA, the most recent four (4) quarters of concurrent TTHM and
HAA results are listed below in Table IV-5.

Table IV-§
Concurrent Sampling Results for TTHM and HAA (mg/L)
Parameter 1st Quarter 2nd Quarter 3rd Quarter 4th Quarter
TTHM 0.053 0.047 0.081 0.058
HAA 0.057 0.045 0.045 0.059

As indicated in Table IV-6, compliance with MCL level of TTHM and HAA is required
starting December 18, 2001. At that time, the Stage 1 DBP rule requires that the annual
average of TTHM be 0.080 mg/L or less and the annual average of HAA be 0.060 mg/L

or less. Based on the above results and past records of TTHM sampling GRVWD
should be in compliance with the TTHM and HAA MCL.

4. Interim Enhanced Surface Water Treatment (IESWTR)
“ A_s_;;d.blishédiih EPA _d-cncle_en-ts-, therbririnrar.y pl;II'-pOS-eS_ of the IESWTR are “. (‘i) to
improve control of microbial pathogens in drinking water, particularly for the protozoan

Cryptosporidium, and (2) to guard against significant increases in microbial risk that

might otherwise occur when systems implement the Stage 1 - Disinfectants /
Disinfection Byproducts Rule”.

Under the IESWTR, conventional filtration facilities such as those used at GRVWD's
water treatment plant are required to achieve at least 99 percent (2-log) removal of
Cryptoporidium. EPA data indicates that rapid granular filtration systems {such as used
at the GRVWD facility) will achieve 99 percent removal of Cryptoporidium. This removal
is conditioned on the fact that the filters are operated under appropriate coagulation

Section IV - Raw and Finished Water Considerations

V-8



conditions and the filters are optimized to meet the turbidity performance standards of
the IESWTR. The IESWTR requires the combined filter effluent turbidity to be less than
0.3 NTU (nephelometric turbidity units) in at least 95 percent of the measurements
taken each month. For compliance with this rule, turbidity samples shall be taken at
four (4) hour intervals. [n addition to the above, each individual filter shall be provided
with continuous turbidity monitoring equipment.

EPA’s schedule for compliance with the IESWTR and Stage 1 D/DBPR is generally
three (3) years from the effective date of the rule. For GRVWD's water treatment plant,
important mitestones for compliance are summarized below in Table IV-6.

Table V-6
Compliance Schedule
ACTION MILESTONE

Initiate HAA monitoring March 16, 1999
Submit TTHM & HAA monitoring data based on last 4 quarters December 16, 1999
Notice of Intent to prepare disinfection profile and benchmarking December 16, 1999
Initiate disinfection profiling data collection March 16, 2000
Compliant with IESWTR turbidity requirements December 186, 2001’
Compliant with Stage 1 Disinfectant / Disinfection By-product Rule December 16, 2001"
Initiate TOC monitoring January 2002°

Calculate first Running Annual Average for TOC removal compliance  January 2003
" States may grant two additional years for compliance if capital improvements are necessary.

? EPA recommends beginning at least one year earlier to determine whether compliance can be
achieved.
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V. EVALUATION OF WATER TRANSMISSION SYSTEM

A. General

Since beginning operation nearly 40 years ago, GRVWD has experienced a sustained
annual increase in the number of water customers. Some of this increase is attributed
to population growth within the GRVWD's service area. Other portions of the increase
are due to GRVWD'’s efforts to provide or extend water to the existing population
located within its service area.

Still other reasons for growth in water sales involve the growth in sales to other water
distributors that purchase wholesale water from the GRVWD. The net effect of these
increases has been to place an ever-increasing demand for water on the GRVWD's
water transmission and distribution system and water treatment facilities.

Relative to the issue of the water transmission and distribution system, Map 2
contained in the Appendix of this Report shows the location of water mains within
GRVWD’s service area. Generally, this map indicates the water mains existing as of
1998. Since 1998, water distribution mains have been added but are not shown. Also,
Map 2 does not include all water distribution mains within the cooperate limits of Horse
Cave, Cave City, Munfordville and Bonnieville since these water mains are not owned
by the GRVWD. However, all transmission mains that are the subject of this Section of
the Report are shown on Map 2 regardless of the ownership.

For the propose of this Report, the GRVWD's water transmission system is considered
to be water mains that are eight (8) inches and larger as well as smaller water mains
that serve water booster stations and water storage reservoirs.

Because of the barrier formed by the Green River, the GRVWD water system is divided
into north and south systems. This division is most pronounced with the high service
pumps at the water treatment plant where separate pumps serve the north and south

portions of GRVWD's water service area. A general description of these existing water
systems is as follows:

B. Existing Water System
1. North System

The North System’s two (2) high service pumps are [ocated atop the clearwell at the
water treatment plant. From that point, flow is pumped and metered into an existing
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eight (8) inch water transmission main routed along US Highway 31E to the Linwood
Water Booster Station and thence to the Magnolia Water Storage Tank.

The rated capacity of the high service pumps is about 420 gpm when discharging
against a pump head of 540 feet. The distance between the high service pumps and
the Magnolia Tank is about 40,000 feet. Without the Linwood Station, the high service

pumps delivering water to the North System are limited to about 320 gpm to the
Magnolia Tank.

The Linwood Booster Station is located some three (3) miles north of the water
treatment plant and can be removed from service depending on the water demand in
the northern portions of the GRVYWD. The Linwood Water Booster Pump Station has a
rated capacity of 520 gpm when discharging against a head of 118 feet.

From the WTP’s high service pump and Linwood Booster Station water is directed
along US Highway 31E to the Magnolia Water Storage Tank, which has an overflow
elevation of 955. From the Magnolia Tank water is directed into the northern areas of
the GRVWD as well as to the Larue County Water District No. 1. Master meters, which

feed directly off the Magnolia Tank to Larue County Water District No. 1, are located on
Highways 357, 470 and 31E.

There are two (2) water booster stations located on the north side of the Magnolia
Tank. The largest of these stations is the Magnolia Water Booster Station, which
directs water to the extreme northeast section of GRVWD's service area by way of the
Mt. Sherman Water Storage Tank; which has an overfiow eievation of 1,065. The
capacity of the Magnofia Station is about 152 gpm when discharging against a head of

205 feet. A master meter directing wholesale water to Larue County Water District No.
1is fed from the Mt. Sherman Tank.

The second pump located north of the Magnolia Tank is the Highway 1079 Water
Booster Pump Station, which pumps water south along Highway 1079 from the
Magnolia Community. The capacity of this Station is 50 gpm when discharging against

a head of 80 feet. Along with the high service pumps, this Station directs water toward
the Hudgins Water Storage Tank.

Another water booster station in the North System includes the Friendship Church
Water Booster Pump Station located north of Highway 569. This station has a rated
capacity of 70 gpm when pumping against a head of 115 feet.
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Also located north of Green River is the Munfordvile Water Booster Station located
inside the City of Munfordville adjacent to Highway 31W. This Station, which has a
rated capacity of 180 gpm when discharging against a pump head of 198 feet, directs
water to the Pine Ridge Water Tank and to the Bonnieville Water Tank. The overflow
elevation of the Pine Ridge Tank, which serves portions of Munford\vi[le, has an

overflow elevation of 929. The overflow of the Bonnieville Tank is reported to be also at
elevation 929.

A summary of the water storage reservoirs located in the North System is listed below

in Table V-1.
Table V-4
Listing of Water Storage Tanks
North System
Volume Overflow Year of
Name (Galions) Elevation Construction
Magnolia Tank 500,000 955 1977
Pine Ridge Tank 150